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(57) Abstract: The present invention relates to a navigation system for guiding users, in particular drivers of vehicles, to a destination 
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position and transmits it to a destination guidance unit (15) which in accordance with the route or driving route determined issues 
guidance directions to the user as a function of the user's current position at the time and having a user identification unit (17) which 
transmits a user identification signal designating the user is question to a destination input unit (11) which from current time and 
user position data and from user-specific information establishes a destination position for the determination of a route, in particular 
a driving route. 
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A navigation system and a method for guiding users, in particular drivers 

of vehicles 

The invention relates to a navigation system and a method for guiding users. 
5 in particular drivers of vehicles, to a destination. 

Navigation systems, that is systems which guide a user, in particular a driver 
of a vehicle, from a starting point to a destination, are known. For this pur- 
pose, usually on the basis of street map information, a route from the starting 
10 point to the destination is determined in order to issue guidance directions 
visually and /or acoustically to the user according to the route determined 
and as a function of the current position of the user in each case. 

Usually, a user of a known navigation system must enter at least the desttna- 
•6 tion position. In order to minimize the input effort by the user. EP 805 951 
discloses for a navigation system Installed in a vehicle the derivation of the 
destination position automatically along probability lines on the basis of a 
comparison of stored route information from the past with current route in- 
formation. 

20 

For this purpose in this known navigation system driving routes frequently 
driven by the vehicle are stored as standard driving routes in a driving route 
memory. As soon as a new trip is started the starting position and current 
time and driving route data are captured and stored in a working memory so 

25 that the start of the trip route currently being driven can be compared with 
the corresponding sections of the stored standard driving routes. If the start 
of the trip route currently being driven matches a standard route the destina- 
tion of this standard route is selected as the end position of the trip route 
currently being driven so that corresponding driving directions can be output 

30 to the driver of the vehicle. 

[n doing this it is possible in particular to take information about the current 
traffic situation into account in order to guide the driver along the most fa- 
vorable route to his destination. 

:>;; 

Although in this known navigation system the input of the end position by the 
driver is substantially simplified in the case of a vehicle used by a number of 
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1 people problems can arise In the identification of the current destination posi- 
tion when, for example, two drivers frequently use driving routes to different 
destinations whose initial paths coincide. 

5 The underlying aim of the invention is to provide a navigation system and a 
method of guiding users, in particular drivers of vehicles, to a destination in 
which the automatic recognition of an end position for the calculation of a 
route, in particular a driving route, ensues with increased reliability. 

0 This task is solved by the navigation system according to Claim 1 and by the 
method according to Claim 13. 

Thus, according to the invention, in a navigation system a user identification 
unit is provided which transmits a user identification signal designating the 

15 user in question to a destination input unit which from current time and user 
position data and from user -specific information establishes an end position 
for the determination of a route, particularly a driving route. For this purpose 
a user identification signal designating the user in question is detected in or- 
der then from the current time and user position data and from the user-spe- 

20 cifiic information to determine an end position. 

For this purpose it is useful if the destination input unit can be connected to 
a memory device for user profiles describing user behavior to date so that the 
appropriate user-specific information can be accessed, the standard routes of 
25 a user taking account of assigned time and frequency data being stored in the 
memory device as user profiles. 

Thus, according to the invention it is provided that for each user a user pro- 
file describing his behavior in the past is drawn up and stored. 

30 

In this way it is rendered possible that in a navigation system used by a plu- 
rality of users, that is by way of example a navigation system installed In a 
vehicle used by a number of family members, the end position is determined 
only from the information specific to the user In question, that is in particular 
J:'5 with the aid of standard routes, which is assigned Individually to the user in 
question. 
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L In doing this It is particularly useful if each user profile contains at least one 
standard route, time data being assigned to each standard route, and the 
destination of one of the standard routes is determined as the end position in 
the event that the time data for the standard route match the current time 

S data. 

In order further to improve the reliability of the determination of an end posi- 
tion it is particularly useful for an initial stretch of a current route actually 
taken by the user is recorded and compared with the initial stages of stored 
LO standard routes and the destination of one of the standard routes is estab- 
lished as the end position in the event that the start of one of the standard 
routes matches the initial pattern of the current route actually taken by the 
user. 

15 In order to simplify calculation of the route it is provided that the stored stan- 
dard route assigned to the end position determined is identified as the route 
to the destination. 

In order to ensure that the initial stretch of the current route actually taken 
20 by the user does not just match one of the standard routes by chance, it is 
provided in a practical development of the invention that a determined end 
position be displayed or announced to the user for confirmation and only af- 
ter confirmation be used as the end position for the determination of the 
route. 

25 

In a particularly suitable development of the navigation system according to 
the invention it is provided that the destination input unit can be connected 
to a further memory device for user -specific end position specifications so 
that the user-specific information In question can be accessed, route destina- 

30 tions with assigned timings and /or starting positions being stored in each 
case as user -specific end position specifications. Access by the destination in- 
put unit provided according to the invention to a further memory device is 
particularly advantageous when the navigation system is used with a vehicle 
which is used by numerous people, such as a vehicle In a company's motor 

::o vehicle fleet. 
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This development according to the invention allows the storage In a central 
memory for different drivers, for example, of the individual trip destinations 
that the driver has to drive to and the takeover of the driving destinations al- 
located to the driver from the terminal unit in question of the navigation sys- 
5 tern installed in the vehicle on the basis of the user Identification. Thus, the 
route planning for a particular member of staff or company driver can be done 
the day before completely independently of the vehicle placed at the disposal 
of the driver for this purpose. 

10 Even if a vehicle is driven by only one person the invention is advantageous 
since the destination of a route which is to be traveled for the first time or 
only once can be conveniently entered from the PC at home or in the office. It 
is further conceivable that the input of the route destination and the selection 
of the route can be done, for example, by a secretary or by a travel agency. 

15 

An advantageous refinement of the invention is characterized in that the 
route computer and the destination guidance unit can be connected to one 
another via an air interface, in particular via a radio interface, and preferably 
via a mobile radio link in order to request and transmit a route. 

20 

In a further development of the Invention it is provided that the route com- 
puter and the destination guidance unit are provided together in a user termi- 
nal unit and that the user terminal unit and the destination input unit can be 
connected to one another via an air interface, in particular via a radio inter - 
25 face, and preferably via a mobile radio link in order to request and transmit 
an end position. 

To identify the user in question of the navigation system according to the in- 
vention it can be provided in the simplest case that the user identification 
30 unit possesses a plurality of switches of which each is assigned to one user. It 
is also possible for the user identification unit to be linked to control ele- 
ments in the vehicle which carry out certain user-specific adjustments, such 
as an automatic seat adjustment system or a rear mirror adjusting device. 

;;3 It is, however, particularly advantageous when the user identification unit 
comprises an identification data input circuit which for reading an Identifica- 
tion data carrier can be connected to the latter. By this means it is made pos- 
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• sible to provide an electronic chip or a magnetic strip, for example, as the 
user Identification carrier. This Is particularly useful when, for example, a 
motor vehicle hiring company provides a user with a vehicle having a naviga- 
tion system and at least one driving destination of the user is to be preset. 

5 

In another refinement of the invention it is provided that the user identifica- 
tion unit comprises an identification data input circuit which can be con- 
nected to a identification data output circuit of an identification data carrier, 
the identification data input circuit of the user identification unit and the 
10 identification data output circuit of the identification data carrier being con- 
nectable to one another via an air interface, in particular via a radio inter- 
face, and preferably via a radio interface having low power and range. 

By this means it is made possible, for example, to use the key identification 
15 number stored in an electronic memory in a vehicle key which is transmitted 
to a security circuit via an air interface on starting the vehicle for user identi- 
fication also. 

A useful development of the invention Is characterized in that a mobile tele - 
'20 phone is provided as the identification data carrier, an internal identification 
number of the mobile telephone or the mobile radio subscriber identification 
being used to generate a user identification signal. The first identification 
number identifies the mobile telephone and, via possession of the mobile tele- 
phone, the user. In the event, however, that a user possesses several instru- 
f 25 ments but has, for example, only one mobile radio subscriber identification 
number (implemented, for example, by what are known as twin SIMs) even 
when using different terminal devices the user can be recognized /assigned as 
one and the same user of the navigation system. 

30 In order to expand the possibilities of the navigation system according to the 
invention it is provided that the user identification unit and the destination 
input unit be connectable to one another via an air interface, in particular via 
a radio interface, and preferably via a mobile radio link in order to transmit 
the user identification signal designating the user in question. 

Particularly suitable guidance to a destination is achieved if the route is com- 
puted with current traffic situation information being taken into account. 
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! even when person-specific standard routes are used since in this way current 
traffic disturbances can be reliably bypassed. 

Since commuters know their routes by heart and do not need route guidance 
5 for their regular trips, it is not necessary to continuously output guidance 
information. However, they are Interested to know if they will encounter any 
traffic Jams on their routes and how to get around them. 

Therefore, according to a useful development of the present invention after 
\0 determining a standard route stored as actual route or driving route the user 
is prompted to select between a guiding mode in which guidance information 
is output, and a commuting mode in which traffic information is output but 
guidance information is output only in case that the standard route deter- 
mined has been replaced by another route in view of the actual traffic situa- 
X5 tion along the standard route determined. 

In another refinement of the invention it is provided that after selecting the 
commuting mode information identifying the selected standard route is trans- 
mitted to a traffic information system to monitor the traffic situation along 
20 the selected standard route and to calculate an alternative route in accor- 
dance with the traffic situation if necessary to determine the fastest route to 
the destination, wherein the user is preferably prompted to select one of the 
standard route and the alternative route. 

25 Thus, standard routes are monitored upon user request based on traffic in- 
formation supplied by a traffic information system. This can be done locally 
or preferably on a service provider side. Only in case of predicted traffic con- 
gestion the service provider becomes active and suggests an alternative route 
saving drive time. 

30 

The commuting mode is not only relevant for car navigation, but also has po- 
tential in multimodal trips including public transport systems and other 
means of transportation. A commuter using those transport systems is also 
interested if there are any delays of busses, trains and so forth. So the navi- 
es gation system on the service provider side would not match positions against 
a database of all available streets to find out the route taken by the user, but 
Instead would match those positions against possible used transport systems 
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(e.g. which bus line and what bus stops have been used). As in the car navi- 
gation system the user wouLd only be informed if there are deviations from 
the typical setup. The system, in particular on the service provider side could 
offer an updated time table for the transportation system. 

The invention is explained in more detail below with reference, by way of ex- 
ample, to the drawing- This shows: 

Figure 1 a simplified schematic block diagram of a navigation system accord- 
10 hag to the invention; 

Figure 2 a simplified schematic block diagram of a navigation system accord- 
ing to the invention in which a route computer of a service provider is con- 
nected via an air interface to a destination guidance unit which is accommo- 
15 dated in a user terminal device; 

Figure 3 a simplified block diagram of a further development of the navigation 
system according to the invention in which the route computer communicates 
via an air interface with a destination input device; 

20 

Figure 4 a simplified diagram of a generic route comprising a starting point = 
ending point and n-1 intermediate destinations: 

Figure 5 a simplified diagram of two types of buffers for storing the route seg- 
'25 ments; and 

Figure 6 a simplified diagram of a tolerance region around a stored route seg- 
ment in which a current route would be regarded as similar to stored route. 

00 As Figure 1 shows, a navigation system according to the invention for guid- 
ance to a destination, in particular for guiding drivers of vehicles along a driv- 
ing route, possesses a route computer 10 which is connected on the input 
side to a destination input unit 11. a road map memory 12. a traffic informa- 
tion system 13 and a position identification module, in particular a GPS 
(global positioning system) module 14. Thus, on the basis of a destination po- 
sition entered via the destination input unit 11 and a current starting posi- 
tion transmitted by the GPS module 14, on the basis of road map information 
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; from the road map memory 12 and taking account of the data describing the 
current traffic situation supplied by the traffic information system 13 the 
route computer 10 can calculate the fastest or shortest route which is trans- 
mitted to a destination guidance unit 15 connected to the route computer 10. 

"3 

The destination guidance unit 15 is connected to an input-output unit 16 in 
order to issue guidance directions to the user as a function of the actual posi- 
tion at the time reported by the GPS module 14 in accordance with the route 
transmitted by the route computer 10. In doing so the guidance directions 
10 can be output visually and/or acoustically. 

The destination input unit 1 1 is connected on the input side to a user identi- 
fication unit 17 and preferably also to the GPS module 14 in order to receive a 
user identification signal designating the user In question and a signal identi- 
15 tying the current position, 

The destination input unit 1 1 is further connected to a memory device 18 in 
which for each user a user profile describing the behavior of the user to date 
is stored. In this case the user profile consists of at least one standard route 

20 which is frequently traveled by the user in question. Time and frequency data 
are also assigned to the standard route or routes > For example, for a user who 
drives every morning between 8.00 and 9.00 o'clock from his home to his 
place of work and in the evenings between 17.00 and 18.00 back home or to 
his sports club three standard routes are stored, that Is to say the route from 

25 home to work, the route from work to home and the route from work to sports 
club. 

If it is now assumed that when the user leaves work at almost exactly 17.45 
he is driving to the sports club, it can be recognized with near certainty on 
ji) the basis of the current time and the known user behavior whether the user 
who starts a trip from his place of work between 17.00 and 18.00 intends to 
travel home or to his sports club. Accordingly, the destination input unit 11 
then transmits the destination position, that is the position data for the 
user's home or for the sports club, to the route computer 10. 

*": .1 

If in the simplest case only the starting and end position of the standard 
routes traveled by the user are stored together with the time and frequency 
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I data the route computer LO calculates the route afresh on the basis of the 
road map Information from the road map memory 12 and possibly taking ac- 
count of current traffic Information from the traffic information system 13 in 
order then to transmit it to the destination guidance unit 15 for the usual 

5 guidance to a destination. 

It can. however, also be provided that the standard routes are stored with all 
driving directions in the memory 18 and possibly also with variants and /or 
detours. In this case the complete stored driving route data can be trans- 
10 ferred to the route computer lO which then either passes on this driving route 
data directly to the destination guidance unit 15 or compares it first with cur- 
rent traffic information so that possible traffic disturbances on the selected 
route can be taken into account. 

15 According to an advantageous refinement of the invention it is further possi- 
ble that after a standard route has been established on the basis of time and 
frequency data and the starting position the route actually taken by the user 
is recorded so that the initial course of the actual route can be compared with 
the standard route determined in order either to confirm the latter or to de- 

20 termine a different standard route or, in the event that none of the stored 
standard routes matches the initial course of the route actually traveled, to 
call on the user to enter a destination position. 

Via a data input port 19 the destination input unit 11 can be connected to a 
2f: further memory device for user -specific destination position specifications in 
which for a certain user route destinations possibly together with associated 
starting positions are stored. In doing this the data connection can be either 
direct or. in the event that this further memory device is arranged externally, 
be established via an air interface, for example via a radio interface, and in 
30 particular via a mobile radio link. At the same time user -specific data can be 
input in any suitable manner. 

As shown in Figure 1 the user Identification unit 17 possesses an identifica- 
tion data input circuit 20 which is constructed for reading an identification 
3?5 data carrier 21. In this case the identification data input circuit 20 can be. for 
example, a magnetic-strip or memory-chip reading device when the identifica- 
tion data carrier 21 is an identity card provided with a magnetic strip or a 



WO 02/065428 



PCT/EP01/15318 



- 10 - 

i memory chip. However, the identification data input circuit 20 can also be a 
receiving circuit which either automatically reads the security code informa- 
tion stored in a vehicle key or to which this information is transmitted by the 
vehicle control device. 

rr 
•-• 

Figure 2 shows a navigation system in which a mobile user terminal device 
22, installed in a vehicle for example, comprises in addition to the destination 
guidance unit 15, the GPS module 14 and the input-output unit 16 only the 
user identification unit 17 and an interface unit 23. In this case the interface 
iO unit 23 can be a transmitter /receiver module of a mobile radio unit so that 
the user terminal device 22 can communicate via an air interface with a fixed 
station 24 of a service provider. The fixed station 24 possesses a correspond- 
ing interface unit 25 through which the route computer 10 and the destina- 
tion input unit 1 1 can exchange data with the user terminal device 22. 

15 

Furthermore, the road map memory 12 together with the traffic information 
system 13 and the first memory device 18 for storing the user profiles are as- 
signed to the fixed station 24. 

20 Here the identification data carrier is a mobile telephone 21, for example, 
whose internal mobile equipment identity (IMEI) or the mobile radio sub- 
scriber identification number is used for user identification. To detect the 
subscriber identification number mobile telephones have a corresponding 
reading device for the person-related SIM card or identification card. For 

'25 practical reasons person-related identification cards can also have smart me- 
dia or cheque card format. 

On start-up of the navigation system the equipment identification number or 
the mobile radio subscriber identity serving for user identification is trans- 

:5C mitted via an air interface, for example an Infrared Interface or a radio inter- 
face, and in particular a radio interface having low transmitting power and 
range (LPRF {low- power RF1 interface). For the identification data output cir- 
cuit 26 the air interface comprises a transmitter /receiver unit housed in the 
mobile telephone 21* together with a transmitter /receiver unit 27 of the user 

25 identification unit 17 serving as the identification data input circuit. 
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The navigation system explained with reference to Figure 2 can be used both 
for individual drivers using their own vehicle as well as for individual drivers 
driving a vehicle from the motor vehicle fleet of their own company. Moreover, 
the navigation system according to the invention, in which the destination in- 
put unit 1 1 is separate from the mobile user terminal device 22. allows even 
more flexible use so that guidance to a destination also becomes possible for 
passengers in a taxi. 

For example, a user who has ordered a taxi in advance can not only specify 
0 his travel destination when ordering in advance but also his user identifica- 
tion number for the navigation system so that the travel destination of the 
user together with his identification number can be entered into the memory 
18 via the data input port 19 and the destination input unit 11 without it 
having to be established at this point which taxi should drive the user to his 
15 destination. 

When the user now gets into a taxi which is equipped with a corresponding 
user terminal device 22 the user's mobile telephone 2 reports to the user ter- 
minal device 22 via the air interface 26, 27 and transmits the user identifica- 

20 tion number to the user identification unit 17. The latter passes on the user 
identification number via the air interface 23. 25 to the service provider 24. 
There the destination input unit 11 reads out from the memory 18 the desti- 
nation position assigned to the user and transmits it to the route computer 
10. The route computer 10 now determines in the usual way the route to the 

25 desired travel destination of the passenger in the taxi and transmits this via 
the air interface 23, 25 to the user terminal device 22 in the taxi in which the 
passenger in question is seated. The user terminal device 22 then issues driv- 
ing directions to the taxi driver in the usual way so that the latter is guided 
on the optimum driving route in accordance with the traffic situation at the 

30 time to the destination of his passenger. 

It is. furthermore, possible to use the navigation system according to the in- 
vention also for passengers in a collective taxi who wish to go to different 
driving destinations. For this purpose the desired destination for each pas- 
senger is determined in the fixed station 24 of the service provider in the 
manner described above so that the route computer 10 can calculate the most 
favorable route for all passengers to the various driving destinations. 
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I Figure 3 shows a further navigation system according to the invention in 
which the route computer 10 and road map memory 12 are integrated into the 
terminal device 22 while the destination Input unit 1 1 together with the mem- 
ory device 18 for user profiles and the further memory device 28 are provided 

!?■ in a fixed station 29. In doing this, data exchange between the user identifica- 
tion unit 17 and the destination input unit 11 and between the route com- 
puter 10 and the destination input unit 11 takes place via an air interface 23. 
25-, while via a second air interface 23, 25* traffic information is transmitted 
from a traffic information system 13 to the user terminal device 22. 

10 

The mode of operation of the navigation system illustrated in Figure 3 is the 
same as that described above regardless of how the individual functional 
groups, that is in particular the route computer 10, the destination input unit 
11, the traffic information system 13 and the destination guidance unit 15. 

LIS are distributed over the Individual mobile and fixed stations. Different distri- 
butions of the individual components of the navigation system over various 
mobile or fixed stations have been described here by way of example. How- 
ever, different distributions are also possible depending on the special re- 
quirements imposed on the navigation system for the determination of user - 

20 specific destination positions. 

If, for example, destination specifications are to be stored for the customers of 
a vehicle hire company, so that, for example, when a hired vehicle is picked 
up at the airport the customer can be guided quickly to his hotel, it can be 
% 25 useful for the destination input unit 1 1 together with the further memory unit 
28 to be provided in a fixed position in the headquarters of the vehicle hire 
company, while the route computer 10 is arranged in a fixed position in the 
station 24 of the service provider. The individual stations can then exchange 
data with one another via radio interfaces. 

30 

Another embodiment of the invention will now be explained with reference to 
the figures 4 to 6. The local terminal, i. e. the mobile user terminal device 22 
has a positioning subsystem (e.g. the GPS module 14) which periodically pro- 
vides position information (e.g. once a second). During every trip all the posi- 
:U> tion trajectories are saved in a protocol file. Starting and end points for those 
trajectories are found if the vehicle stops at approximately the same position 
for a longer period of time. In order to speed up the possibility of using the 
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i commuting mode the user could explicitly notify the system at the start and 
end point. The system locally checks all routes with the same start and end 
points for their identity. If they are almost identical they are only stored once. 
In addition the frequency of using the different routes is saved. 

When the system is started it checks if there are one or more standard routes 
starting at the current position which are used frequently. The system then 
prompts the user at the starting point if the commuting mode should be acti- 
vated for a selected standard route. When the user accepts the commuting 

10 mode for the first time the complete trajectory of the standard route is trans- 
ferred to a service provider where it is stored for future use. The service pro- 
vider associates a route ID with the trajectory and returns it to the mobile 
user terminal device 22. During subsequent activation of the commuting 
mode for this route only the route ID has to be transferred to the service pro- 

15 vider. 

If several destination points are stored which are reached from the same 
starting point usage of the calendar address entries could help to disambigu- 
ate the route under consideration. 

20 

The system on the service provider side checks the traffic conditions for the 
activated route automatically in the background and only notifies the driver if 
there is a traffic Jam and a planned detour results in saved drive time. The 
detour is already planned at the service provider side and can be sent to the 
25 driver if she/he accepts the detour proposal. For a commuter the off board 
navigator only becomes active in case the normal route contains obstacles 
and the user accepts a planned detour. 

In more detail, a commuter trip can normally be described as a round trip 
oO with a starting point pi. some intermediate destinations p2 ... p n and return- 
ing to pi. An intermediate destination differs from other points on the route 
by a parking time exceeding a limit (say of one hour e.g.). This generic route 
is depicted in Figure 4. 

;:f> Some special cases exist: If n = 1 we have a round trip without longer pauses 
(e.g. postal cars with fixed list of handover points). If n = 2 we have the typi- 
cal commuter setup, i.e. driving between home and work back and forth. 
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i Some of the route segments S t between pi and pi+i might be identical nearly 
always, but some other segments can vary (e.g. due to shopping). Therefore, 
only the learning of the different route segments Si (pi to Pi+i) is considered 
without loss of generality in order to simplify the algorithmic basis. 

». 

A route segment S| is characterized by a sequence of Ni positions in time {xjj, 
n = 1, 2. ... Ni with a starting point s x = Xi and an endpolnt ei = x Ni . 

A starting point s 4 is assigned if the parking time at position s t has exceeded a 
tC threshold (e.g. one hour) and the system starts moving again or optionally if 
the system is turn on again (but the one hour park time has not yet expired). 
An endpoint is reached if the system is parked at e 4 for a period longer than 
the above mentioned threshold (i.e. again one hour e.g.) or as above if the 
system is turned off. By definition, an endpoint ei is also a starting point Sj+i 
15 for the next route segment Si+i. 

As illustrated in Figure 5 route segments S| can be stored in a first (pruned) 
buffer 50 containing the position x n trajectories of a number R of route seg- 
ments A second buffer 51 contains a structure for start si and endpoints 
20 ei for each route segment Si and a pointer pointing to the first buffer 50 con- 
taining the trajectories. 

In addition a third array buffer 52 for characterizing the starting points Si is 
favorable. This buffer 52 comprises the position of the starting points of the 
2*5 route segments Si. the cumulative daily presence time at the starting point 
Si and the daily frequency fdi of using it as starting point of a trip. 

For a new route segment S| the system reserves a buffer of fixed length which 
cannot be exceeded (or has to be reallocated). When a starting point si is 
30 found the buffer 50 is continuously filled with positions x n (e.g. update every 
second). If the position does not change significantly between subsequent 
samples, i.e. 

|x n+ l - X n | < E AND |Xn+2 - X n j < E AND |x n+ 3 - X n | < £, ... 

.1 «" 

then all samples after x n are discarded and the time is measured until the 
system starts moving again. If this time Interval is larger than the parking 
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*. time threshold (e.g. lh) the endpoint ei is found, otherwise the buffer filling 
is continued. 

The buffer 51 for start/endpoints contains the positions Si and e t , the time 
5 duration needed to move from Si to e k , called At t , the frequency f x of using 
route segment S|, the number of positions Nt in buffer i of the first buffer 50 
and a pointer to it. In the case of the trip duration Ati the time for longer 
pauses which are longer than a stop in front of a traffic light, but shorter 
than the threshold which determines an end point (example: one hour) are 
10 subtracted from the trip duration in order to reflect the effective drive time. 

The time period At t can be used by the service provider to tune the predicted 
duration of a trip. The predicted time can be compared with the actual time 
for this segment and a user -specific scaling factor (due to different driving 
i5 habits on the same streets) can be applied. 

The frequency of usage fi of route segment Si is adjusted every time a route 
segment has ended: 

20 fitn+1) := ccftfn) + (l-a)r 

wherein frfl) = 0.5, 0 < a < 1. 

r = 1 if route segment S| has been taken or 
r = 0 if route segment Si has not been taken 

25 If a new route segment Si is registered, the frequency fi(l) is Initialized with 
0.5. When it is not used any more the usage frequency slowly decays to zero 
(i.e. the segment is not used). If on the other hand the route segment S t is 
used every day the frequency is converging to 1 (i.e. the route segment Si is 
used during all days). 

30 

In order to ensure that the frequency values are not decaying to zero and thus 
cause numerical problems all values are normalized every time when a trip 
has ended so that their sum is: 
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i Only if a route segment Si occurs frequently, i.e. fi > 5. 0.5 < 5 1, it Is pro- 
posed as a regular commuting or standard route to the user. The cumulative 
daily presence time tj is adapted once a day by a first order recursive filter: tj 
(n+1) := ati(n) + (l-a)t new . 0 < a < 1 where t new represents the current daily 

5 presence time. 

Storing a complete route trajectory requires a large enough buffer or file stor- 
age means. E. g.» a one hour trip with an (x. y) position every second requires 
with a four byte resolution per x/y value 60x60x8 = 28800 bytes. 

10 

In order to mark certain route segments S t as frequently occurring the system 
has to be capable to classify routes as similar in terms of route planning or 
to be distinct. Since a positioning system has inherent error sources a 100% 
match of the route segments S t is almost impossible, even if the driver used 

15 exactly the same route trajectory. To make the situation even more compli- 
cated, start and end points s if e x might vary by purpose, e.g. due to the fact 
that the driver always finds different parking spaces and /or lots. Therefore, 
the position tolerance when comparing start/ end point regions should be 
higher than in the middle of the route segment S f . The geometric constraints 

20 for matching stored and current route segments Si are illustrated in Figure 6. 

A new route segment S is labeled as similar to an already stored segment Si if 
| s - s { | < R AND | e - e, | < R AND 

more than 95% of all positions {x n }, n « 1, 2, ... Ni of the new route seg- 
25 ment S fall into a corridor of width R m around the stored route segment S t . 

As described above in detail, according to the present invention the naviga- 
tion system stores routes and learns which routes are used frequently. It is 
possible to differentiate the routes in three groups, One kind of route is a 
00 round trip, the second is a trip between two fixed points e. g. between home 
and work and the last one are many different routes and starting/ end loca- 
tions. 

If the system detects that user takes a repeating route, i. e. a standard route, 
it automatically starts a request to him/her if he/she wants to activate the 
commuting mode. 
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! In the commuting mode the user can approve or insert information about the 
name of the location. This interaction can be also triggered by the system. If 
the user starts a trip from a stored starting point the system proposes to acti- 
vate the commuting mode to go to a known destination. 

For a round trip only the location of the starting point and a corresponding 
standard route have to be available. Than, the system can ask to start a 
round trip, no more information is needed. 

1 0 A trip between two fixed points, as the daily trip from home to work needs a 
name for both locations. The system can suggest corresponding names like 
home and work. If one location is named the other location could be named 
automatically. If the trip starts at one location the user is offered to go to the 
other. 

15 

However, it is also possible, that the system detects the destination position 
or location from the current way the user takes by comparing the trajectory of 
the actual way with that of stored standard routes. 

20 Furthermore, an indicator to detect the home and work location is to evaluate 
the cumulative presence time t t at a location Si and especially for home the 
frequency of occurrence fas as a starting point. 

With three locations or even more the system needs more help from the user. 
25 Default names for location can be home, work or numbered. The user has to 
enter the name of the location if the system could not make a suggestion or 
remember the default numbered name. If the trip starts the system can offer 
the most probable destination but it has also to offer the other possibilities. 
Likely it is more than one interaction for the user with the system. 

20 



WO 02/065428 



PCT/EP01/15318 



- 18 - 

t Claims 

1. Navigation system for guiding users, in particular drivers of vehicles, to 
a destination having 

5 - a route computer (10) which determines a route, in particular a driving 
route, from a starting position and to a destination position and transmits it 
to a destination guidance unit (15) which in accordance with the route or 
driving route determined issues guidance directions to the user as a function 
of the user's current position at the time and 

10 - a user identification unit (17) which transmits a user identification sig- 
nal designating the user in question to a destination input unit (11) which 
from current time and user position data and from user -specific information 
establishes a destination position for the determination of a route, in particu- 
lar a driving route. 

15 

2. Navigation system according to Claim 1, characterized in that the desti- 
nation input unit (11) is connectabie to a memory device (18) for user profiles 
describing the behavior of the user to date in order that the user-specific in- 
formation in question can be accessed. 

20 

3. Navigation system according to Claim 2, characterized in that for the 
user profiles in each case the standard routes of a user are stored in the 
memory device with assigned time and frequency data being taken into ac- 
count. 

'25 

4. Navigation system according to Claim 1, 2 or 3, characterized in that the 
destination input unit (11) is connectabie to a further memory device (28) for 
user -specific destination position specifications In order that the user-specific 
Information in question can be accessed. 

5. Navigation system according to Claim 4, characterized in that for user- 
specific destination position specifications in each case route destinations 
with associated timings and/or starting positions are stored. 

315 6. Navigation system according to one of the preceding claims, character- 
ized in that the route computer (10) and the destination guidance unit (15) 
are connectabie to one another via an air interface (23, 25). in particular via a 
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radio interface, and preferably via a mobile radio link in order to request and 
transmit a route. 

7. Navigation system according to one of Claims 1 to 5. characterized in 
that the route computer (10) and the destination guidance unit (15) are pro- 
vided together in a user terminal device (22) and that the user terminal device 
(22) and the destination input unit (11) are connectable to one another via an 
air interface (23, 25"), in particular via a radio interface, and preferably via 
mobile radio link in order to request and transmit a destination position. 

0 

8. Navigation system according to one of the preceding claims, character- 
ized in that the user identification unit (17) comprises an identification data 
input circuit (20) which for reading an identification data carrier (21) is con- 
nectable to the latter. 

S 

9. Navigation system according to one of the preceding claims, character- 
ized in that the user identification unit (17) comprises an identification data 
input circuit which is connectable to an identification data output circuit of 
an identification data carrier. 

0 

10. Navigation system according to Claim 9, characterized in that the identi- 
fication data input circuit (27) of the user identification unit (17) and the 
identification data output circuit (26) of the identification data carrier (21*) 
are connectable to one another via an air interface, in particular via a radio 

M interface, and preferably via a radio interface having low power and range. 

11. Navigation system according to Claim 9 or 10. characterized in that for 
the identification data carrier a mobile telephone (21*) is provided, wherein 
the internal identification number of the mobile telephone (21') or the mobile 

?0 radio subscriber identification is used to generate a user Identification signal. 

12. Navigation system according to one of the preceding claims, character- 
ized in that the user identification unit (17) and the destination input unit 
(11) are connectable to one another via an air interface (23, 25"), in particular 

:?c via a radio interface, and preferably via a mobile radio link in order to trans- 
mit the user identification signal designating the user in question. 
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i. 13. Method for guiding users, in particular drivers of vehicles, to a destina- 
tion having the following steps: 

capture of a user Identification signal designating the user in question; 
determination of a destination position for the determination of a route, 
5 in particular a driving route, from current time and user position data and 
from user-specific information; and 

output of guidance directions to the user as a function of his/her cur- 
rent position at the time in accordance with the destination position deter- 
mined. 

10 

14. Method according to Claim 13, characterized in that for each user a user 
profile describing his/her behavior in the past is drawn up and stored. 

15. Method according to Claim 14, characterized in that each user profile 
15 contains at least one standard route, wherein time data are assigned to each 

standard route, and that the destination of one of the standard routes is de- 
termined as the destination position when the time data of the standard route 
match the current time data. 

20 16. Method according to Claim 15. characterized in that an initial course of 
a current route actually taken by the user is recorded and compared with, the 
starts of stored standard routes and that the destination of one of the stan- 
dard routes is determined as the destination position when the start of one of 
the standard routes matches the initial course of the current route actually 
taken by the user. 

17. Method according to Claim 15 or 16, characterized in that the stored 
standard route assigned to the destination position determined is determined 
as the route for the destination guidance. 

30 

18. Method according to Claims 13 to 17, characterized in that a determined 
destination position is displayed or announced to the user for confirmation 
and is used only after confirmation as the destination position for the deter- 
mination of a route. 
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i 19. Method according to Claim 13, characterized In that for the u serospecific 
information at least one route destination which can be used as destination 
position is stored. 

5 20. Method according to one of Claims 13 to 19, characterized in that the 
route is determined with current traffic situation information being taken into 
account. 

21. Method according to one of Claims 13 to 19. characterized in that after 
10 determining a standard route stored as actual route or driving route the user 

is prompted to select between a guiding mode in which guidance information 
is output, and a commuting mode in which traffic information Is output but 
guidance information is output only in case that the standard route deter- 
mined has been replaced by another route in view of the actual traffic situa- 
15 tion along the standard route determined. 

22. Method according to Claim 21, characterized in that after selecting the 
commuting mode information Identifying the selected standard route is trans- 
mitted to a traffic information system to monitor the traffic situation along 

20 the selected standard route and to calculate an alternative route in accor- 
dance with the traffic situation if necessary to determine the fastest route to 
the destination. 

23. Method according to Claim 22, characterized in that the user is 
prompted to select one of the standard route and the alternative route. 



WO 02/065428 



1/4 



PCT/EP01/15318 





^7 



WO 02/065428 



2/4 



PCT/EP01/15318 




WO 02/065428 



3/4 



PCT/EP01/15318 





I 


m 







> 




on 



WO 02/065428 



4/4 



PCT/EP01/15318 




